Summary. Serum thyrotropin (TSI-I) and growth hormone (GH) were measured in 24 women and 25 men with juvenile diabetes and in comparable normals. Samples were obtained in the postprandial state at 11 a.m., during a 24 h period of daily life and after thyrotropin releasing hormone (TI~I-I) stimulation. The diurnal TSI-t rhythm in the diabetics was similar to that found in normals. The TSH values at the nadir of the diurnal TStt rhythm (11 a. m.) were identical in diabetics and normals; in addition there was no difference in the TSH response to TRIt. No sex dependent difference of the basal TStt level or of TSI-I response to TRH was present. Serum GI-I was higher in women than in men, and higher in diabetics than in normals. The study indicates that diabetes meliitus is not likely to be a disease accompanied by a generalized hypothalamic dysfunction.
It is well known that serum GII during normal life and in response to different stimuli is increased in juvenile diabetics, and the subject has been recently reviewed [1] . We have proposed the hypothesis that this GtI hypersecretion is a causal factor in the development of diabetic angiopathy [2] . It is an intriguing possibility that the observed GH hyperseeretion is an indication of a generalized hypothalamic dysfunction. Pfeiffer and his coworkers [3] have recently claimed that TSFI during basal conditions and in response to TI~H is greatly increased in juvenile diabetics. We have thought it of interest to reinvestigate their finding.
Materials and Methods
All subjects investigated were young and nonobess. They were euthyroid by clinical examination and none of them had a goitre. The diabetics were all of juvenile type. They were examined in their usual control state. All the diabetics received insulin. No other medication was used by any of the subjects. None used oral contraceptives.
a.m. Samples
Four groups of subjects were selected: 32 normal women, 17 diabetic women, 23 normal men and 20 diabetic men. Their clinical data appear in Table 1 . Six of the 37 diabetics had mild to moderate angiopathy. One venous blood sample was drawn in the ambulatory state at 11 a.m. All subjects had had their usual breakfast at the usual time. The diabetics had received their usual insulin dose in the morning. No precaution was taken to avoid the middle of the menstrual cycle in this part of the study. TSIt was measured in blood samples collected at 11 a.m., because of the circadian variation in serum TSH [4, 5] . 2d h Studies Two diabetic women without angiopathy were studied. They received three meals at fixed times and the usual insulin dose during the 24 h. They were sitting, talking and reading in a quiet room ; during the night they slept. Blood was drawn from an indwelling venous catheter every half hour.
TRH Stimulation
Four groups of subjects were investigated: five normal women, five diabetic women, six normal men and five diabetic men. None of the diabetics had angiopathy. All subjects arrived at the hospital in the fasting state between 7 and 9 a.m. An indwelling venous catheter was inserted immediately and blood sampling was started after half an hour's rest. Two basal samples were taken 15 rain and immediately before the injection of TRH. 200 ~g TRH was injected intravenously as fast as possible and blood samples were drawn 5, 10, 15, 20, 25, 30, 45, 60 and 120 rain following the injection. The subjects were supine during the entire procedure. No stimulation was performed in the 14 days between the 11 th and 25 th day after start of menstrual bleeding in an attempt to avoid stimulation around the time of ovulation.
Serum was stored at --20~ until analysis. TSH and GH were determined radioimmunologically by single antibody, wick chromatographic techniques, previously described [6, 7] . As TSH standard the MRC standard A Human TSH was used. Serum glucose was determined by a glucose oxidase method. The statistical analyses were performed with Student's t test or Wilcoxon's rank-sum test.
Results

a.m. Samples
The individual TSH values in the four groups appear in Fig. 1 . The ranges and distribution patterns in the four groups are nearly identical. Table 1 shows the medians and means in the four groups. There was no statistically significant difference between the TSH values of women and men or between normals and diabetics. The GO values in the four groups are shown in Table 1 . The GH values were higher in normal women than in normal men (2g=0.001), in diabetic women compared with normal women (2e < 0.01) and in the diabetic men compared with normal men (2e <0.01). However, a higher GH level in the diabetic women than in the diabetic men could not be shown in this series. The postprandial blood glucose level in the four groups is given in Table 1 . There was no difference between the levels in diabetic women and men. A significant correlation between blood glucose and TSH and between blood glucose and GH could not be shown. Moreover, there was no significant correlation between TSH and GH.
h Studies
The circadian variation of TSH in two diabetic women is shown in Fig. 2 . TSH levels fluctuate, but it can be seen that the TSH values are lower during the day-time than during the night, a pattern similar to that earlier described in normals [5, 6] . The GH level in the two diabetic women showed many more peaks during the 24 h than is usually seen in normals. This pattern is identical to that earlier found in diabetic women [8] . There was no constant time relation between the TSH and GH peaks and the amplitudes of the peaks were not correlated with each other. Fig. 3 shows the TSH response to TRH in the 11 normals and 10 diabetics. The mean basal level was slightly lower in the diabetics than in the normals (1.3 :~ 1.18 ~U/ml as against 1.5 • 0.85 f~U/ml (Mean • SD). This difference was not statistically significant. In both diabetics and normals TSH increased rapidly after TRH and reached a maximum value 25--30min after injection of TRH. The maximum value was also slightly lower in the diabetics than in the normals (9.9~:6.86 ~U/ml as against 11.0• ~U/ml (Mean-uS]))), but again this difference was not statistically significant. ~oreover, there was no difference between diabetics and normals in the absolute or percentage TStt increase from basal values. The TSH response to TRH was identical in women and men.
TRH Stimulation
Discussion
It appears from the present study that the TSH level at 11 a.m., the circadian TSH rhythm and the TSH response to TRH in groups of juvenile diabetics are indistinguishable from values found in comparable normals.
Raptis et al. [3] have recently published, in abstract, their results from a study on TSH in juvenile diabetics. They found, in a group of normal subjects, an average basal TSH level of 11.8 ~U/ml and a maximal rise to 26.7 ~U/ml during TRH stimulation (200 ~g TRH). In a group of juvenile diabetics they found an average basal TSH level of 27.1 ~U/ml and a maximum rise during TRH stimulation to 39.3 ~U/ml. Their results in the normal group differ from our results in two ways. Their basal TSH level is about 10 times higher than the basal level in our study and their peak value during TRH stimulation is only two-fold higher than basal level, whereas the peak value in our study is seven fold higher than the basal level. The discrepancy between our results and theirs is unexplained. It may be due to differences in the TSH assay techniques. The high basal values of Raptis et al. are much higher than those which recently have come to be regarded as representing endogenous TSH content in serum [9] . The basal TSH values were identical in women and men. This has not been demonstrated earlier with a sensitive and specific TSH assay.
No precaution was taken in our study to avoid the midcycle period in the experiments when the 11 a.m. samples were drawn. We have since shown that the fasting morning TSH level and the TSH level at 11 a.
TI~It stimulation tests were performed between 7 and 9 a.m., at a time where the TSH level decreases from the higher night values to the lower day-time values. This explains why the basal TSH levels in the TI~It stimulation tests were higher than the TSH levels at 11 a.m. The diabetic patients studied have sho~a GH hypersecretion with elevated basal values and fluctuating 24-h values. In spite of this abnormality in GIt, serum TSI-I was found to be quite normal in these patients. This disparity indicates that diabetes mellitus is not likely to be a disease accompanied by generalized hypothalamic dysfunction.
